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Chapter 8 concludes the thesis with a summary of the work presented and 
outlines some opportunities for future work, suggesting technical enhancements to 
the platform itself and briefly exploring some alternative client applications that it 
might support.   
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ontologies  have  been  developed  that  encapsulate  aspects  of  the  social  and 
collaborative relationships within organisations.   
One of the most widely recognised social ontologies is also one of the 
simplest.  FOAF,  or  Friend  Of A Friend [Dumbill02], is an open, community-
driven RDF (Resource Description Framework) vocabulary for machine-readable 
representation  of  individual s  personal  attributes 
 
their  name,  organisation, 
homepage URL and so on 
 
within web homepages. As its name suggests, a key 
aspect  of  FOAF  is  its  ability  to  indicate  personal  networks.  Its  knows 
relationship allows an individual to reference others with whom they are familiar; 
these relationships can then be mined by FOAF browsers to produce personal 
network maps. A proposed extension to the core FOAF specification provides 
additional relationships such as  worksWith  and  participantIn . FOAF s ability 
to represent interests and community involvements is, however, currently quite 
limited;  an  indirect  means  to  declare  current  personal  interests  is  provided, 
allowing individuals to reference documents tagged with FOAF  Topics , and a 
project or group can have associated with it an overall  Theme , but description of 
an  individual s  specific  involvement  is  limited  to  a  distinction  between 
PastProject  and  CurrentProject .   
Social ontology components can also be found within broader ontology 
specifications.  SHOE  (Simple  HTML  Ontology  Extensions)  [Heflin99],  the 
Semantic  Web  Portal Ontology [Moller04] and the AKT Reference Ontology
6 
each  include  both  person-oriented  concepts  and  representations  of  documents, 
events and administrative structures found within an organisation. The Semantic 
Web Portal Ontology, notably, combines FOAF s representations of people and 
organisations  with  additional  original  components.  However,  while  reuse  of 
existing  ontology  where  possible  is  a  laudable  aim,  the  Semantic  Web  Portal 
Ontology s authors acknowledge that the fluid nature of FOAF demands constant 
realignment  of  their  own  vocabulary.  The  AKT  Reference  Ontology,  too,  has                                                 
 
6 www.aktors.org/ontology/  
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other temporally constrained concepts 
 
will also be required.  Relationships that 
must be in place between these concepts are also apparent: it must be possible to 
traverse a social network, or identify a Community of Practice for a given topic or 
interest 
 
and, if we are to reveal competence, determine when an individual has 
contributed that interest to a formal group.   
The  necessary  attributes  of  the  knowledge  layer  can  therefore  be 
summarised as follows: 
Representation of fundamental organisational units 
 
organisations 
themselves, groups and individual people. 
Representation  of topic  hierarchies  that  describe  the domains in 
which the individuals modelled are professionally active. 
Representation of individuals  interests formed of combinations of 
these  topics  and  of  their  application,  through  involvements,  to 
groups. 
Representation  of  communications  and  communications 
opportunities 
 
namely  informal  bulletins,  formally  published 
media and physical and virtual social gatherings. 
Representation of a targeting or addressing specification that can 
qualify  individuals  to  which  these  communications  and 
communications  opportunities  should  be  accessible,  by  their 
interests, involvements or affiliations.  
The ability to apply time constraints to those concepts where it is 
appropriate to do so, specified absolutely or in relation to some 
other temporally constrained concept. 
A  class  structure  that  is  both  as  compact  as  possible  and  is  an 
intuitive  representation  of  the  organisation  such  that  it  can  be 
presented in a clear and straightforward fashion to the user.   
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authored notes. Pens augmented with miniature cameras are used with special 
stationery, each page of which is pre-printed with a faint pattern of dots. These 
dots allow the pen to determine not only the unique identity of the sheet of paper 
on which it is resting, but also its exact position. Each ink mark made on the page 
is simultaneously recorded, electronically, within the pen. From there, the pen 
strokes are transferred wirelessly to the user s mobile phone, PDA or PC, where 
character recognition software turns them into ASCII text.  Specially mapped dot 
patterns can be used to signify interactive interface elements called  pidgets
 
printed analogues of the digital text fields, check boxes and click buttons that are 
so familiar on the desktop. These could be used to, for example, mark an idea on 
the  page  private  or  public ,  or  indicate  that  collaboration  is  invited  from 
colleagues.  Digital  pen  technology  is  in  its  infancy;  the  first  generation  of 
consumer products is expensive and a degree of user hand-holding is required to 
assist the software interpret the captured page. Nonetheless, it is very clear that, as 
digital pen and NLP technologies evolve, it will become possible to directly infer 
users
 
interests from their paper notes.  
Given the limitations of current interest capture methodologies and the 
promise that emerging technologies hold, it would be unwise to lock our system 
into a particular automated technique. A decision has been made, therefore, to use 
interest templates that are intuitive enough that they can be human-managed in the 
short  term,  but  have  a  sufficiently  simple  grammar  that  automated  interest 
identification technologies can be retro-coupled to the system through the existing 
interest  profile  management  interface,  either  to  replace  user  management  of 
interest profiles outright, or offer outline profiles that the user can refine or reject, 
without significant system modifications being required. In the mean time, we can 
aim to minimise the risk that core interests will not be represented by ensuring 
that interest declarations are treated as an intrinsic component of any statement of 
group membership.   
69
event, who a user should talk to about a subject of interest and how they could 
best contact them. Therefore there must be no  gaps  in the ontology, no missing 
links or assumptions of users  background knowledge and manual intervention 
without which these judgements cannot be made. And, to a degree at least, its 
conceptualisation must be  warts  n  all ; it should present a model of how an 
organisation really works, not how it wants to look like it works to the outside 
world. If a project group is pulling in two different directions, that fact should not 
be covered up in the ontology.   
Additionally,  the  ontology  must  be  as  concise  and  straightforward  as 
possible.  Implicit  in  a  framework  that  emphasises  timeliness  and  ubiquity  of 
access is a requirement that information can be presented to and interacted with by 
users  simply  and  intuitively;  unnecessary  tiers  of  classification  or  relationship 
steps that must be visualised and navigated will frustrate the user and constrain 
the range of devices and interfaces through which the system can be accessed. 
Moreover,  as  the  framework  specifies  an  active  server  capable  of  supporting 
lightweight  client  devices  rather  than  the  dumb  repository  /  thick  client 
architecture  commonly  associated  with  IT-based  KM  systems,  it  is  also 
particularly  important  to  minimise  the  complexity  and  size  of  the  information 
structure over which machine evaluation must be performed.  
The  schema  that  has  been  developed  to  satisfy  these  requirements  is 
illustrated in Figure 4.1. In the following discussion of this schema, public classes 
will  be  represented  in 
 
type  and  public  slots  in 
 
type.  Any  system-internal  housekeeping  or  utility 
slots referenced will be shown in 
 
type. The 
implemented  system  also  employs  a  number  of  internal  utility  classes;  where 
these  are  referenced  in  the  text,  they  will  be  shown  in 
 
type.  Neither utility classes nor the majority of utility slots are shown in Figure 
4.1, as they are specific to a system s implementation of the ontology and are not 
to be exported where elements of the ontology are exchanged between systems. 
118
these services to satisfy the requirements for innovation support summarised in 
Chapter 4.   
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reposted to extend its display period or withdrawn before it has expired. When the 
new bulletin is posted, the client interacts with the server to create and link the 
bulletin itself and requisite target profile and time interval facts. Immediately this 
is  completed  the  rules  populate  the  target  profile  with  identifiers  of  matching 
interests,  involvements  and  diary  entries  and  append  the  identifier  of the  new 
bulletin to the corresponding bulletin board slots.   
The  My Bulletins  pane allows standard bulletins posted by the user, or 
on behalf of a group of which they are a member, to be revised or retracted. 
Revisions are carried out in a pre-populated set of the panels used for authoring 
messages 
 
thus the content of the message can be changed or the target profile to 
which it is addressed altered. In this way, a simple mechanism is provided for 
group bulletins to be revised by group members before they are made publicly 
viewable. A draft group message can be authored by one member of the group 
and initially made visible only to other group members. Other members can use 
the kiosk interface to revise the message to make any textual changes that they 
wish, then when the bulletin is finalised, the target profile is revised to reflect the 
intended recipients.   
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list comprises the group title and a descriptive abstract 
 
the first paragraph of text 
in the group fact s 
 
slot.  
Those watercoolers included in the current groups list of which the user is 
not  a  member  have  a  join  icon  appended  to  their  description.  Through  this, 
access  is  gained  to  a  get  involved  tab,  with  which  the  user  can  introduce 
themselves to the cooler membership. They simply title and describe briefly their 
planned involvement, then select one or more of their interests that they will bring 





facts.  New 
s are also created corresponding to the interests that the user 
has  chosen  to  contribute;  references  to  these  are  added  to  the 
 
 
to broaden the range of individuals to whom the group will now 
be  advertised.  Finally  the  group s  relationship  with  other  groups  will  be 
reassessed to take account of the newly contributed interest(s).  
Creation of a new watercooler is only marginally more complicated. The 
user  must  first  title  and  describe  their  new  group,  then,  using  the  same  tab 
provided to join an existing group, outline their planned involvement in it. When 
the tab is submitted the system again constructs and links the necessary facts and 
assesses the new group s relationship with those already extant in the fact base. 
Once  an  individual  is  a  member  of  a  watercooler,  they  can  amend  their 
involvement by locating the group in the  my groups  directory list and selecting 
its  edit  icon, returning them to a pre-populated  get involved  tab. A  leave  icon 
is also provided allowing instant withdrawal.    
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the URL bulletin provides an opportunity for programme producers or audience 
members  to  selectively  promote  programme  items
6.  The  support  offered  for 
professional  gatherings  might  not  appear  so  useful,  yet  OF  is  in  reality 
characterised  by  frequent  open  knowledge-sharing  events  held  at  farms  and 
supported by a busy programme of formal seminars and conferences.  
Given  the  primacy  of  topic  relationships  in  Aware,  a  prerequisite  of 
deployment of the platform in this domain is the availability of a widely agreed 
taxonomy  of  agricultural  concepts.  Fortunately,  such  a  taxonomy  exists; 
AGROVOC
7  is a hierarchical, multilingual agriculture thesaurus, maintained by 
United Nations Food and Agriculture Organization. Freely available in machine-
readable  RDFS  format,  it  contains  over  16,000  terms  relating  to  agriculture, 
fisheries,  forestry  and  the  environment  and  is  the  standard  reference  for  OF 
terminology  [Slijkhuis96].  The  ability  of  the  platform  to  support  multiple 
taxonomies allows a large source taxonomy such as this to be presented to the 
user as a series of smaller, easier-to-navigate sub-taxonomies.  
While the platform needs no alteration to support this domain, it is not 
suggested that the client suite proposed for an institutional environment would be 
used. The situational types involved will differ somewhat from those identified in 
the previous chapter; there is potential for deployment of public access kiosks in 
agricultural centres, but it is envisaged that the majority of interaction with the 
system  would  be  through  home-office  desktop  PC  clients  that  combine  the 
functionality  of  the  four  client  types  previously  described.  There  will  also  be 
cosmetic differences in the presentation of information returned by the platform. 
The water cooler metaphor, for example, has little resonance in this scenario, so                                                 
 
6 In the final chapter, the use of the platform to selectively promote video or audio 
segments is further explored as a means to distribute meeting and seminar material within 
organisations. 
7 http://www.fao.org/agrovoc/  
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relationships to support a range of different services. Consider the processes that 
are involved in the delivery of a bulletin that has been targeted to consumers of a 
particular interest group s work. A set of topic type relationships is formed, based 
on the relative positions of topics in their taxonomy. Topic support relationships 
are evaluated, based on co-occurrences of topic references in interest profiles. 
Using these sets of topic relationships, pairs of interests are evaluated according to 
ten different relationship criteria, to identify three types of interest relationship. 
From these, interest group pairs are evaluated, finally allowing sets of interest 
group  neighbours  to  be  identified,  against  which  the  bulletin s  address  target 
profile can be matched. If the bulletin is timed to be shown relative to an event, its 
display time will be resolved by reference to the time period of the event itself. 
Only now can it be determined to which bulletin boards, if any, the bulletin should 
be posted.   
This bulletin might be one of a thousand or more current group-addressed 
bulletins in the system; to provide the intuitive bulletin addressing system offered 
by Aware using a query-based architecture, the evaluation described would have 
to be performed for each one of these bulletins, every time a user views their 
bulletin  boards.  A  similar  process  would  have  to  be  carried  out  to  determine 
whether the user is eligible to attend a particular event when displaying event 
listings. With a large topic taxonomy and organisational conceptualisation, the 
amount  of  computation  required  would  render  client  applications  virtually 
unusable. Compared with the query-based approach exemplified by CS AKTive 
Space,  then,  the  advantages  of  Aware s  dynamic  evaluation  model  can  be 
summarised as follows:  
Temporal  distribution  of  evaluation,  allowing  the  system  to  remain 
responsive  while  maintaining  complex  evaluated  networks.  Individual 
relationships  are  re-evaluated  whenever  there  are  changes  made  to  the 
conceptual model that could alter their strength, therefore there should be  
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used. Were such conditions not to prevail, the performance of the server would be 
severely degraded by repeated re-evaluation of the network and the benefit of a 
commonly accessible evaluation model would be lost. Broadly, there are three 
triggers that cause re-evaluation of inter-concept relationships:   
modification of a loaded taxonomy or introduction of a new taxonomy 
to the system. 
creation, modification or removal of a user s declared interest profile. 
creation, modification or expiry of a user s declared involvement with 
an interest group.  
The most disruptive change that can take place is modification of the structure of 
a taxonomy, as addition or removal of a single topic can cause all relationships 
within its branch to be re-evaluated, encompassing topics that have no practical 
connection.  This  will  cause  the  re-evaluation  of  relationships  involving  any 
interests that reference those topics and, in turn, of relationships linked to interest 
groups to which any of these interests are contributed. Fortunately, though, it can 
be presumed that changes to taxonomies will be made only infrequently; it is 
anticipated  that  taxonomies  will  be  provided  by  commercial  or  public 
organisations, which will consolidate any changes into weekly or monthly update 
packages.  Modification  of  users  declared  interests  and  group  involvements, 
though causing much more limited disruption to the evaluated relationships, will 
occur more frequently, yet, even in environments that suffer heavy staff churn, 
such  as  universities,  it  is  clear  that  alterations  to  interest  profiles  and  group 
memberships will be massively outweighed by viewings of bulletins, explorations 
of Communities of Practice and glances at the forthcoming events diary. A user s 
typical  everyday  interaction  with  the  platform  does  not  alter  the  evaluated  
relationships, it exploits them, time and time again.   
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individual committing to being  in two places at once . By contrast, automated 
schedulers,  a  typical  example  of  which  is  BBN s  system  to  time-manage 
aircrews
1,  dynamically  programme  events  according  to  a  set  of  business  or 
process rules and warn their users if there is an irresolvable problem.  
If automated scheduling capability were added to Aware, it could prevent 
individuals creating clashing appointments 
 
and alert them if a clash were caused 
later by an event that they plan to attend being rescheduled. More interestingly, 
having access both to users  plans and to the dynamically populated event target 
profiles, it could place events according to when the largest potential relevant 
audience will be available. When creating a new event in the system, a user would 
have the option of using a  find me a time  function, that would offer a selection 
of times when the largest possible proportion of individuals matching their event s 
target profile were able to attend.   
With  automated  scheduling,  Aware  would  also  be  able  to  suggest 
alterations  advisable  to  longstanding  or  repeat  events.  If  a  regular  discussion 
group coincided with a guest presentation by a well-known speaker, it is likely 
that many of those that might consider joining the discussion group would instead 
attend  the  presentation.  Intelligent  scheduling  would  recognise  if a  number  of 
those most interested in a subject of the discussion group were unavailable, or if 
another event with an intersecting target profile had been scheduled for the same 
time and suggest to the discussion group organiser an alternative time when a 
larger pool of interested people was likely to be available.  
Aware  currently  uses  a  relatively  primitive  temporal  model,  so  some 
changes to the ontology would be required to implement an effective scheduler. 
Users would probably expect, for example, that it be possible to constrain the 
scheduling of an event relative to another event, or within a certain timeframe.                                                 
 
1 http://vishnu.bbn.com/acs/acs.html  
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A client application has been developed as a component of a scenario of 
deployment within a single innovation-led technical organisation, but the ontology 
developed  and  the  services  built  around  it  are  flexible  enough  that  they  can 
support  a  wide  range  of  innovation  environments.  Demonstrating  this,  a 
contrasting  scenario  has  been  explored,  showing  how  Aware s  services  could 
benefit the organic farming community. Care has also been taken to minimise the 
burden that deployment of the platform would place on its users. While entirely 
capable of standalone operation, it has been recognised that this is not ideal when 
it  requires  that  personal  and  organisational  information  already  maintained 
elsewhere be duplicated locally. Provision has been made within the platform for 
it to be coupled with external sources of information by a lease mechanism. A 
development of existing semantic web triplestore infrastructure to support this has 
been proposed.  
If  implemented,  proposed  future  developments,  which  include  an 
intelligent scheduling system that would maximise the value gained from social 
gatherings  and  a  suite  of  mobile  phone  tools  that  includes  a  potential  killer-
application for 3G networks, will further demonstrate the ability of this ontology-
based platform to support organisational innovation networks. 